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1 
The principal object of this invention is fo 
provide a light, portable, low-cost0 all-purpose 
shape-cutting machine for operating a cutting 
torch on a work piece that will: 
1. Automatically orient the torch constantly 
with respect to the line of travel or the line to be 
cut, whether straight or curved; 
2. Do bevel cutting simultaneously vith irregu- 
lar shape cutting; 
3. Follow a complex templet accurately and 
regardless of size; 
4. lut larger or smaller than a templet (plus 
or minus the templet) ; 
5. Cut square corners; 
6. Cut small, intricate curves; 
ï. Cut large and small circles without a tem- 
plet; and 
,8. Work in any position from horizontal to 
vertical, together with a lot of other features, 
some of which will be specifically discussed. 
Generally speaking, this is accomplished by 
providing a tracing head or carriage including a 
turntable or single castor that is rotatable through 
360 degrees about its own axis and about a port- 
able stabilizing base with respect to which it is 
otherwise freely movable back and forth through 
a selected distance and which is propelled by a 
pair of differentially driven traction rollers astride 
the axis of rotation of the turntable which grip 
the guide rail of a templet to propel the tracing 
head or carriage along and hold the torch ai a 
constant distance above the work änd constantly 
orient it with respect to the line of travel or the 
line to be cut. 
Further objects and advantages of the inven- 
tion will appear as the disclosure proceeds. 
The preferred embodiment of the invention, 
which bas been round practical, is shown in the 
accompanying drawings, in which: 
Fig. 1 is a perspective view of the machine on 
a templet which will normally be resting upon a 
work piece or secured to a work plece fo be cut; 
Fig. 2 is a side elevation, partly in section, of 
the machine secured to a templet, which, in turn, 
is secured to a work piecemin this instance, in 
upright or in vertical position; 
Fig. 3 is a side elevation of the machine resting 
on a templet, which, in turn, is resting on a work 
piece to be cut; 
Fig. 4 is a similar side elevation of the machine 
associated with an auxiliary base and a small 
templet secured to the base, all of which are rest- 
ing .on a work piece to be cut; 
Fig. 5 is a side elevation of the machine on a 
fam!liar type of pedestal adjacent to a work table 
supporting a work piece and a templet; 
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Fig. 6 is a plan view showing the machine on a 
complex templet in which are included all of the 
common curves, angles, and inclines at the out- 
side and a circle and some additional figures on 
5 the inside; 
Fig. ï is an enlarged sectional view on the line 
7--7 of Fig. 3; 
Fig. 8 is another enlarged sectional view taken 
on the line 8m8 of Fig. 3; 
li Fig. 9 is a transverse section across the stabiliz- 
ing bar looking toward the left in Fig. 8 with, the 
control cabinet removed; 
Fig. 10 is an enlarged elevation partly in section 
of the tracing head or carriage and the swivel 
15 ring in which the turntable is mounted; 
Fig. 11 is a vertical section taken on the line 
I I--I I of Fig. 10; 
Fig. 12 is a transverse section taken on the line 
12--12 of Fig. 11; 
20 Fig. 13 is a perspective view of one of the trac- 
tion rollers and its driving shaft together with 
the adjustment by which it is ruade to grip the 
guiding rail of a templet or the endless track of 
an attachment; 
25 Fig. 14 is a vertical section taken on the line 
144of Fig. 11; 
Fig. 15 is a vertical section on the line 
of Fig. 11; 
Fig. 16 is a transverse section taken on the 
30 line 6--6 of Fig. 10; 
Fig. lï is an enlarged fragment showing one 
way of swiveling the tracing head or carriage on 
the stabilizing bar; 
Fig. 18 is a cross section on the line 6--5 of 
35 Fig. 17; 
Fig. 19 is a similar cross section of a modified 
form; 
Fig. 20 is an enlarged detail showing the trac- 
tion rollers with inclined or curved driving ribs; 
40 Fig. 21 is a similar view showing the traction 
rollers with herringbone driving ribs; 
Fig. 22 is an enlarged detail showing the ar- 
rangement of the torch for bevel cutting; 
Fig. 23 is an enlarged elevation, partly in sec- 
45 tion, showing the carriage equipped with an at- 
tachment enabling if to be power driven without 
the aid of a guiding rail on the templet, or manu- 
ally guided for free-hand cutting; 
Fig. 24 is a side elevation of the saine; 
50 Fig. 25 is a side elevation of a heat resisting 
wheel used in the attachment shown in Figs. 23 
and 24 for running close fo the cutting torch; 
Fig. 26 is a diagram showing the conventional- 
practice of nsing preheating flames arranged 
55 about a cutting jet; 
Fig. 27 is a similar diagram showing how a 
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single preheating torch performs the work of 
several in prior practice due to the automatic 
orientation afforded by this invention; 
Fig. 28 is a diagram illustrating the manner 
in which the differentially driven traction rollers 
traverse a sharp bend in the guiding rail of the 
templet; 
Fig. 29 is a perspective view showing the ma- 
chine as arranged for cutting a large circle; 
Fig. 30 is a similar perspective view showing 
the machine rigged to cut a small circle; 
Fig. 31 is a perspective view of an attachment 
used in cutting small circles as illustrated in 
Fig. 30; 
lig. 32 is an auxiliary base or adapter used 
under the normal base of the machine in opera- 
tions illustrated by Figs. 23, 24, 29, and 30; 
Fig. 33 is a perspective view of an auxiliary 
base for under the machine in connection with 
a small templet in the arrangement illustrated 
in Fig. 4; 
Figs. 34, 35, 36, 37, 38, 39, and 40 are perspec- 
tive views of different forms of templets and 
templet attachments for use with the machine 
and the auxiliary base; 
Figs. 41, 42, 43, 44, 45, 46, 47, and 48 are plan 
views illustrating the use of an auxiliary base 
and a small templet in cutting simple figures 
from a plate. 
But these drawings and the specific descrip- 
tion are used for the purpose of disclosure only, 
and are hot intended to impose unnecessary 
limitations on the claires. 
General Description 
In the preferred embodiment of the invention, 
there is a tracing head or carriage 8 (Figs. 1, 
2, 3, 10, and 11) including a turntable ! (Figs. 
10 and 11) rotatable through 360 degrees and 
supported by a single non-driven wheel 2 
through which the axis of the turntable passes 
so that the carriage can travel and swivel like 
a single castor. 
It is maintained in uPright position with re- 
spect to the work piece by a portable stabilizing 
base !3 (Figs. 1, 2, 3, 4, and 5) and an arm-4 
that is swiveled to both the turntable and the 
base and slidable with respect to the base. 
This arrangement allows the carriage to re- 
volve about and completely around the base and 
to approach if and to recede from if and (.when 
the limit oï the sliding movement of the bar is 
exceeded) to move the base and simultaneously 
revolve about it. The carriage may be said fo 
bave universal movement with respect to a tem- 
plet 6 (Figs. 1, 2, and 3) or a work piece 6 
(Fig. 4) on which the base is supp0rted, or to 
a plane parallel to a work piece. 
From this, if will be apparent that a cutting 
torch 7 carried by the carriage will bave uni- 
versal freedom of movement with respect to the 
work while being held at a predetermined dis- 
tance from it and maintained in the appropriate 
position with respect to the line of travel or the 
line t0 be cut. And because of the single-castor 
freedom of the carriage, it can follow the guide 
rail of a templet through any configuration as 
an inside rail or an outside rail. 
The tracing head or carriage (Figs. 10 and 11) 
The purpose of the tracing head or carriage 
is to carry and direct the torch 7, or other 
suitable tool; and, fo that end, it is equipped 
with or includes a driving head !6 having trac- 
tion rollers 9 adapted to grip a guiding rail 
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28 of a templet or the like to propel the head 
or carriage. It also has a motor 2 for driving 
the traction rollers 9 through special trans- 
mission gearing 22. 
5 The turntable , which is the intermediate 
or body portion of the carriage, is disk-like in 
ïorm, and is swiveled fo a turntable ring 23 by 
ball bearings 24 and a flanged ring 26 made fast 
to the under side of the table by bolts 26. The 
10 ring 23 is connected fo one end of the arm !4 
by means permitting the entire head fo be swung 
about the axis of the arm to a position of test 
on the side of the ring, or to present the torch 
nozzle for cleaning or changing. 
15 The turntable bas a vertical central bore or 
socket 21 to receive a cylindrical shank 28 on 
the upper portion of the driving head 8, which 
is made fast by set screws 29, thereby making 
the driving head readily detachable ïrom the 
20 carriage. 
The driving head (Figs. 10, 11, 13, and 14) 
The driving head is an oblong, rectangular 
piece forked at ifs lower end to receive the 
25 supporting wheel !2, which is held in place by 
pins 38 below and ball bearing faces 3 above, 
the latter serving to support the driving head and 
with if the entire carriage on the wheel 2; 
and, fo that end, they are held in place by bear- 
30 ing pins 32 extending across the fork of the 
driving head. 
At each side of the supporting wheel !2, the 
driving head bas a longitudinal bore 33 fo re- 
ceive the shafts 34 and 3« of the traction rollers 
35 !9. The shaft 34 is jom-nalled on two Torring- 
ton needle bearings 36, and the shaft 36 is 
journalled af its upper end on a single Torring- 
ton needle bearing 37, the lower end being 
journalled in a hall bearing capable of being 
4O adjusted in order to regu]ate the space between 
the traction rollers 9 and provide appropriate 
gripping action on the guiding rail of he tem- 
plet or the endless wheel of another attachment. 
This arrangement is best shown in igs. 13 
45 and 14, where it will appear that the lower end 
of the driving head bas :a lateral bore 38 receiv- 
ing a cylindrical bearing 39 having a semi,cir- 
cular bearing seat 48 for the lower end of the 
shaft 38. The bearing 39 is controlled by a 
5O thumb screw 4 threaded through a spring 
bracket 2 made fast to the side of the driving 
headby bolts 43. The spring bracket 42 is de- 
signed with appropriate resiliency to give the 
correct pressure on the lower end of the shaft 
55 38 at the right in Fig. 14 fo insure the driving 
grip on the guiding rail 28, or other guiding ex- 
pedients. T'ne pressure is adjusted by simply 
turning the adjusting screw 4  in the appropriate 
direction. The spring 42 will allow for and ac- 
60 commodate irregularities in the thickness of the 
rail, some oï which are unavoidable in bending 
guiding rails in the conventional manner. 
The driving gear 
65 In order to insure some of the important ad- 
vantages of this invention, the traction rollers 
9 must be differentially driven; and, in order 
to serve economy and make it possible to bring 
the traction rollers Close together, the arrange- 
70 ment of the differential gearing is of special im- 
portance. Heretoïore, as in my prior applica- 
tion Ser. No. 580,225, filed Februay 28, 1945, the 
differential was arranged with its axis at right 
angles to the driving shafts ïor the traction 
75 rollers. This .ruade it necessary fo build special 



»600»78 

gears ai high cost, and, in addition, ruade it im- 
possible to place the traction rollers as close to- 
gethr as is often desirable in many uses of the 
machine. According to the present invention, 
the transmission gearing, generally indicated at 
22, includes differential gearing with its axis sub- 
stantially vertical or parallel to the axes of the 
shafts $4 and 
in a horizontal position with its axis atone side 
of the axis of the turntable, which is between the 
axis of the shafts 4 and $5 and passes through 
the supporting wheel 
the driving gears 4§ drives a pinion 45 on the 
upper end of the shaft 5, and the other driving 
gear 47 drives an idler 48, which, in turn, drives 
a pinion 49 in driving connection with the shaft 
34 through the spacer 
All of this gearing is assembled within the 
gear casing 97, somewhat rectangular in forrn, 
on top of the turntable | |, and closed bF a cover 
plate 98 on which the motor base §{} rests, and 
both of which are secured to the gear casing 
by bolts 5|. The arrangement of the gearings 
and their bearings within the casing and the 
cover wfll be clear from an inspection of Figs. 
11, 12, and 14 without specifio description. 
It wfll be suflicient to saF that the motor 
drives a pinion §2 through worm gearing 5, and 
the pinion 52 drives the ring gear 44 through 
gearing generallF indicated bF 54. 
This arrangement of the differential makes 
possible to fit each machine with an assortment 
of driving heads having different spacing of trac- 
tion rollers |9, therebF making a single machine 
suited to a variety of different classes of work 
and a varietF of templet guiding rafls. 
Idli position o{ th tracing hea and carriag« 
When the machine is hot in use, the carriage 
should be in a position to protect its various parts 
from injury, and particularly the cutting tip« To 
that end, the swivel ring 2 is provided with a 
cylindrical shank 55 (Figs. 17 and 18) rotatably 
mounted in the plug 55 and secured in the ad- 
jacent end of the arm |4 by screws 57. The 
irmer end of that plug is provided with ratchet 
teeth 58 fo cooperate with a pawl 5{} urged toward 
the teeth by springs ${} on a bolt Si secured to 
the shank 55. 
An alternative for.m of such mounting is shown 
in Fig. 19, in which the shank 5 is provided with 
spherical seats 82 to cooperate with halls $$ urged 
inwardly by a spring $4 compressed by a screw 
5 threaded into the plug 55. This arrangemen 
permits the tracing head and carriage to be 
turned through 90 degrees to a position of test 
when it is out of use, or when the cutting tip 
is to be cleaned or changed, and readfly returned 
to upright position for use afterwards. As indi- 
cated in Fig. 6, the side of the swivel ring 
may be provided with a special tooth $ on which 
the carriage end of the apparatus may test. 
The base 
The base, generally indicated by | 
verted, cup-like castflg $7 having a central hub 
8 threaded at ${} to receive fastening bolts when 
it is to be made fast as indicated by the bolts 
?[} in Fig. 2. 
The hub bas a central bore 7 | in which a pintle 
72 is ournalled on ball bearings 7S. The upper 
end of the pintle carries a device sometimes re- 
ferred fo as a bracket, and which includes a 
forked head 7& the arms 75 of which receive 
screw threaded trunnions 
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in bars 7{} (Figs. 7, 8, and 9) which serve as bases 
for two sers of New Departure ball bearing rollers 
79 on pintles .{}{}. Those sets of ball bearing rollers 
form a passageway in which the arm |4 may 
5 slide as the carriage moves to and from the 
base IS. 
Each of the trunnions 75 bas a .kerf {}| by 
which it may be adusted to regulate the pressure 
of the ball bearing rollers 7{} on the arm |4, and 
{) the adusted pressure may be maintained by set- 
ring up the lock nuts {}2. 
The arm is here shown as square, seamless steel 
tubing, which has considerable resfliency, by 
virtue of which the two sers of four bearings each 
15 may be set up with considerable pressure whfle 
penitting the arm to be moved back and forth 
with a minimum of resistance. This contributes 
to the steadiness and stabflity of the machine. 
In ortier .to x the effective length of the arm 
{) |4, there is provided a positive stop including a 
plug 8S having a shank '{}4 movable in one of 
th trunnions 75 and subject to pressure of an 
adjusting screw {}5 on a ball 
It is contemplated that the length of the arm 
25 | 4 wfll be made or extended to suit any particular 
conditions for use of the machine, and that there 
shall be a stop to pïevent the arm from becoming 
inadvertently disengaged from the base. The arm 
can even be made in assorted lengths or in several 
30 pieces that may be readfly secured together or 
taken apart. As a permanent limit to the move- 
ment of the arm away from the base, a round 
head screw 87 (Figs. 6 and 9) is inserted through 
the end of the arm in the path of one of the 
35 ball bearing rollers 79. 
Th conrol cabinet 
A control cabinet 88, consisting of a sheet metal 
box, is mounted on the base by slitting its sides 
4{) at 89 to receive the trurmions 78, and it is marie 
 fast by screws ${} inserted into the ends of the 
bars 78 through elongated slots 9|, which permit 
the adjustments provided for without distorting 
the control cabinet. 
45 In the control cabinet is mounted a control 
switch 92 in the form of a rheostat by which 
the speed of the motor 2 | may be controlled and 
varied to suit the conditions and requirements of 
the particular work. 
{) The control cabinet also forms a convenient 
place for cormecting hose $S which supply the 
gases to the cutting torch. 
In the position that is shown in the drawing, 
the hose are generally self supporting, but in 
5 other positions as the carriage approaches the 
base | there is a tendency for them to droop to 
the side, and fo prevent this there is provided a 
support consisting of side arms {} hinged at 
95 and bearing at their outer ends a loop {}3 
5{) extending around the hose and the wiring lead- 
ing from the control cabinet to the motor. 
Thv mounting o the torch 
The torch body |{}{} is mounted on the carriage 
65 for both vertical and lateral adjustment to 
permit the space between the cutting tip and 
the work piece to be varied and to vary the loca- 
tion of the tip with respect to the central axis 
ol the turntable. To this end, the torch body 
70 is Oassed through a circular barrel |8| having 
arms |82 astride the driving head |8 (Figs. 10 
and 16) and having their free ends secured to 
a nut |$ or an adjusting screw |{}4. A bent 
spring |{}5 between the barrel |{}| and the driv- 
75 ing head tends to shift the barrel to the left in 
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Figs.  i0 and 16, whereas the screw t04 may be 
austed te shift if te the right in opposition 
te the spring. By this moins, the axis of the 
cutting tip may be set te the right or te the teft 
of the axis of the turntable in Fig. î0 and thus 
make it cut larger or smaller than a templet, 
as indicated by the guide rail 20--in the language 
of the trade, plus or minus the templet. If also 
permits the axis of the cutting tip te be aligned 
with the axis of one of the traotion -rolleri I g 
when a sharp bond fs te be rounded, as wfll be 
discussed in connection with Fig. 28. 
The vertical adjustment fs achieved by means 
of a rack J05 on the upper per.tion of the torch 
body cooperating with the pinion 17 (Figs. 
and 16) controlled by a knob f08. 
In order te convenientlF indicate a seleoted 
adjustment laterally with respect te .the axis of 
the turntable, one of the forks 1.02 fs provided 
with a scale 109 and the driving head fs provided 
with a pointer ! 10 directed at the scale. In this 
way, the adjusting screw 104 becomes in effect 
a micrometer by which the axis of the .tek'ch 
may be very accurately and quicMy set. 
General operaion 
With the machine set uP as illustrated on 
sheets 1, 2, and 3 ol the drawings, the preheating 
fiames are lit and adjusted. When the preheat 
brings the surface of the work piece te the .proper 
temperature, the high pressure oxygen valve fs 
opened, and the motor 21 fs started. 
The adjusting screw al having been set te 
provide the appropriate pressure of the traction 
rollers 19 on the guide rail 20 of the templet, the 
rollers will propel the carriage along the rail on 
the supporting wheel 2. 
The grip of the traction rollers :1:9 on the rail 
makes the carriage £ake and :maintain a posi- 
tion on a line between the axes o ¢he îw.o rollers 
9 at right angles te the axis of the rai2 of the 
templet, whether that be a straight line or on 
a curve. When it fs a straight line, the axes 
of the traction rollers are on a :line at rigiï 
angles te it. When it fs on-a curve, they are 
on a line at right angles te the tangent te the 
curve between the rollers. 
This automatically turns the carrige about 
the axis of the turntable and-maintains the 
cutting jet in poper relation .te the :tine er travel 
or the line te be cut, whether straight :or cur.ved. 
For want of a botter terre, :his fs ctled 
orientation. 
Due te the differential drive .-for the reliefs 
this orientation fs preserved through .any com- 
plex templet rail without regard te. size. 
Fig. 6 fs selected as an example te show .the 
variety of movements through which.the traction 
rollers 9 will take the carriuge ith per,£ect 
orientation with respect te the line £o be 
At the upper left fs an illustration oI,gear teeth. 
Toward the lower corner frein that fs a circle 
indicating the hole for a Shaft. Following down 
the left side, there are a variety-of :cur.ves, .and 
at the lower side there is a .somewhat complex 
re-entrant eut with curves. -Follovlng .up £he 
right side are corners and _angles .0f .various 
degrees. All of these are readily .folloved hy 
this machine. 
In this figure, 'the machine fs set-te cut an 
dnternal complex figure indicatedby the rail il 
Fig. 28 indicates diagrammatically ho.w tihe 
differentially driven -taction rollers 9 enalle 
the machine te turn sharp curves or :e.en sub- 
stantially square corners. 'hen one of îhe 
driving rollers indicated -by 'the position 
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reaches the crux of the bend, ¢he differential 
permits it te corne te test, while the other roller 
in the position  $ speeds up te round the turn, 
automatically orienting the nozzle as it .proceeds 
5 and maintaining a fLXed speed. In turning a 
corner in the opposite direetion, the reverse 
would be true. 
The inclinec ribbed $rac$ion rollers 
1 In order te provide appropriate traction be- 
tween the rollers and .the guide rail, they are 
provided with ribs or a knurled surface; but if 
fs .a decided improvement te make the knurling 
or zibs on an incline or curve, as indicated at 
lS- 4 in Fig. 20, or after the fashion of what fs 
known as herringbone    in Fig. 21. These and 
other similar ferres of inclined ribs or knurling 
effect a smoothness of rolling contact between 
the traction zollers and the side of ,the rail, m'ad 
20 eliminate what wonld othervise .amount .te 
chattering, especially at speeds necessary Lu 
cutting heavy sheets. 
In addition, by making the incline or curved 
ribs left and right, the traction rollers grip the 
25 rail with a downward pull or a pull toward he 
temple£, pressing the supporting-wheel 2 ente 
the top of the guiding rail and thus maintaining 
the proper relation between -the cutting tOrch 
and the work without the necessity of counter- 
3O balancing or providing spring pressure. This is 
of particular importance when the-machine is 
used in a vertical position, or positions approach- 
ing that illustrated in Fig. 2. 
The $emple$ 
The templets shown in Figs. 1-5 are all 
equipped with legs or supports  8 of uniform 
length whereby there fs provided a uniform space 
beveen the edge of the templet and the work in 
40 which the torch J7 may be freely adjusted te 
bring the cutting nozzle te the exact position 
required for the particular maneuver. Thus, in 
ordinary cutting along a straight line there fs 
mple room, as shown in Fig. 10, te bring .the 
4 axis of the tOrch tip in line with the axis of the 
turntable; and, where the work fs te be cut 
smaller or larger than the templet, the axis of 
the tip may be adjusted laterlly te suit. Also, 
in turning sharp curves or producing square 
" corners, the axis of the tip may be brought in 
50 line w.ith the axis of the traction r011er on the 
inside of the curve or corner. 
Be)el cu$$ing 
55 .By reason of the constant orientation of the 
torch with its high pressure oxygen lance, this 
machine can de bevel cutting simultaneously 
with irregular-shape cutting. This .fs diagram- 
matically illustrated in Fig. 22, where the lance 
60 H ls shown intersecting the top surface $ of 
the work piece at the axis H9 of the carriage 
and the templet. By adjusting the torch body 
outwardly or inwardly with respect te the axis 
 0, the torch may be ruade te cut plus or minus 
65 the templet whfle bevel cutting simultaneously 
with irregular-shape cutting. 
Simplilîed prehea$ing 
In conventional practice, the torch bas a plu- 
70 ratity of preheating bores arranged about a cen- 
tral oxygen bore. When cutting irregular fig- 
ures, or even a simple device like a rectangle, 
only one of the preheating bores fs aligned in 
advnee of the oxygen bore. The others are 
75 largely wasted. This fs illustrated in Fig. 26, 
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where 169 indicates preheating bores and 16! in- 
dicates the oxygen bore. 
Contrasted with this, in Fig. 27 a singie pre- 
heating bore 6i is always in advance of and in 
line with the oxygen bore 63. That is ruade 5 
possible with this invention because of the con- 
stant orientation with respect fo the line of 
travel or the line fo be cut. 
BeveIeg traction rolIers 
lo 
The traction rollers 9, 1!4, and !6 all ha-ce 
their lower corners 66 beveled, whereby they 
are easily brought into appropriate alignment 
with the guiding rail and spread apart against 
the resistance of the spring 42 by merely press- 15 
ing the carriage downwardly. 
The shafts 34 and 6 for the traction rollers 
are reduced at their lower ends to forma curved 
shoulder ! 7{}, which receives a washer ! 7 ! just 
above the traction rollers, which is notched at 20 
72 to receive a cotter key 7 passing through 
the end of the respective shaft. This prevents 
localization of stresses in the area of the shoul- 
der and adds greatly fo the life of the shafts. 
While the traction rollers may be marie of a 25 
variety of materials, it has been round satis- 
ïactory to use tool steel and harden them 50 to 
52 lockwell C. 
Special operation wih temple oinec o auxil- 3o 
iary base o] the machine 
There are a great variety of cutting operations 
from very small pieces or small openings fo great 
ones in which a machine of this invention has 
special advantages, and perhaps therein lies. ifs 35 
greatest usefulness. Instances to illustrate these 
are tobe round in Figs. 4 and 34-48. 
As illustrated in Fig. 4, the base I is resting 
upon an auxiliary base 20 fo which a templet 
2! is secured by bolts 22, the otherwise free 4O 
end of the templet being equipped with supports 
1!6 of appropriate length. With a machine ar- 
ranged on such a combination of auxiliary sup- 
port and templet, the greatest variety of cutting 
operations, large and small, can be performed. 
Figs. 34 fo 40 give examples of templets that may 
be assembled with the auxiliary base i0 and 
forma foundation on which the machine is iso- 
lated from surrounding conditions and performs 
ifs allotted cutting operations regardless of them. 
These expedients may be used fo do shape cut- 
ring on various parts after fabrication, such as 
locomotive frames, tender frames, car sides, and 
such like. 
Also, these expedients can be used as illus- 
trated in Figs. 41-48 by bolting a suitable tém- 
plet or templet element fo an auxiliary base |20, 
which forms a unit that may be moved step by 
step along a sheet bearing the machine and 
maintaining if in proper operative condition 60 
while if repeats the saine operation over and 
over again on the sheet. Figs. 41-44 illustrate 
selected operations of cutting cross shapes out 
of elongated sheet. Fig. 45 illustrates operations 
including round holes and simulated round cor- 65 
ners in succession along a sheet which can later 
be severed by straight cutting or any shearing 
machine. 
Fig. 40 shows a temple |$ for use with the 
auxiliary base |2{}, which really amounts fo a 7o 
straight edge, fo the ends of which may be fltted 
a variety of auxiliary templet pieces. A selected 
end piece with a curve is indicated af |24. The 
variety of forms of such a.combination are 
deemed too numerous fo attempt to i.llustrate, 75 

Cutting without a templet manally or auomai- 
cally guigeg 
With appropriate auxiliary attachments, the 
machine can be used for a great variety of cut- 
ring operations without a templet and guided 
either automatically or manually, leference is 
marie particularly to Figs..23, 24, 25, and 29-32. 
This sort of cutting is marie possible by an 
auxiliary base 26, shown in Fig. 32, in conjunc- 
tion with the special driving support shown in 
Figs. 23-25. 
27 indicates a forked pedestal-like bracket, 
secured fo the driving head 6 by cap screws 
and having journal boxes 2 for a shaft 30 on 
needle bearings | and equipped with wheel- 
like endless track 152.-The shaft 0 projects 
toward the nozzle from the axis of the turntable 
and outside of the bracket ! 27 is equipped with a 
supporting wheel $ close to the side of the 
torch tip 
With this auxiliary support for the carriage 
and the auxiliary base 12 (Fig. 32) for the base 
, the machine can do its cutting with manual 
guidance or automatic guidance. With manual 
guidance, if is important fo bave the wheel. 
as close fo the tii 34 as possible. In rounding 
curves or going from a tangent to a curve when it 
it close, as indicated in Fig. 23, the body portion 
or web of the wheel $ should be marie of heat 
resisting material such as chrome nickel steel, 
and preferably it is riveted to a flange I$ sepa- 
rated from the web by washers 7 of heat in- 
sulating material. Thus, the conduction of heat 
from the web fo the body of the wheel is almost 
entirely through the small number of rivets, and 
is negligible. 
For convenience in guiding the carriage in 
these manual operations, if is provided with a 
hand wheel 76, shown in Figs. 10 and 11 as an 
extension of the base 6{} for the motor 
For such operations as illustrated in Figs. 29 
and 30, the auxiliary support for the carriage 
also used to propel if, the traction rollers ! 9 being 
.. adjusted to grip the side faces of the rira 16 of 
45 the wheel-like endless track $2. Indeed for 
this operation the wheel-like endless track, might 
be the support without the aid of the wheel $. 
In this operation, it is convenient, if hot neces- 
sary, to prevent the rotation of- the carriage 
5o about the axis of the turntable, and fo that end 
there is provided a latch 9 (Fig. 10) adapted 
to engage the keeper 40 fo lock the turntable 
against rotary motion. With that latch in po- 
 .sition and the apparatus set up as illustrated in 
5 ::Fig. 29, the operation is started as thogh a tem- 
plet was being used, the traction rollers 19 driv- 
ing the endless track or wheel 2 and making 
it travel in a circle as indicated by 14! (Fig. 29), 
.the adjusting screw 3 having been set. up to 
prevent the arm 14 from moving with respect to 
the base $. Withthis arrangement, large circles 
of almost any dimension can be rapidly cut. 
For small circles, the arrangement shown in 
Fig. 30 is very satisfactory. In this, there is 
added fo the attachment of Figs. 23 and 24 a de- 
vice shown in Fig. 31 for conflning the movement- 
of the torch fo a small circle. This device in- 
cludes side bars ! 42, shown as part of a yoke and 
having their ends 45 atçached to the set screws 
128. They are adjustably connected with a block 
|44 by a plate 4 and a screw 46 with a wing 
nut 4. Connected with the block is an angular 
bar 49 having a sharp point I0 adapted fo be 
received in a mark marie with a center punch at 
the center of a circle it is sought to cut. In this 
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operation, the adjusting screw 85 will be released 
in order to allow the arm 14 fo slide back and 
forth in the bracket on the base 
In the apparatus as illustrated in Fig. 30, the 
operation is substantially the same as shape 
cutting with a templet, except that the traction 
rollers I S propel the carriage through the wheel- 
like track member 
This application is a continuation-in-part of 
my prior application Serial 1o. 580,225, flled 
February 28, 1945, now abandoned. 
I claim: 
1. In a device of the class described, a tracing 
héad, a pair of spaced traction rollers having 
substantially parallel axes for propelling the 
head, and means for driving the rollers includ- 
ing differential gearing with its ring gear on an 
axis substantialty parallel fo the axes of the trac- 
tion rollers and spaced laterally from the line 
joining the axes of said traction rollers and a 
supporting roller for the head between said trac- 
tion rollers with its lower periphery above the 
bottom of the traction rollers. 
2. In a device of the class described, a trac- 
in head, a turntable therefor, propelling means 
for the head including a pair of spaced traction 
rotlers, substantially parallel shafts for the 
rollers mounted on the turntable, differential 
gearing mounted on the turntable with the axis 
of its ring gear substantially parallel fo said 
shafts and spaced laterally from the line joining 
the axes of said traction rollers, an idler between 
the differential and one of said shafts, and a non- 
driven wheel supporting the weight of said trac- 
ing head and turntable mountd between said 
shafts and having its lower periphery above the 
bottom of said traction rollers. 
3. In a device of the class described, a tracing 
head, a turntable therefor, a pair of spaced trac- 
tion rollers substantially parallel fo the axis of 
the turntable, a swivel ring for the turntble, an 
arm substantially at right angles to the axis of 
the turntabte, and a swivel connection between 
the ring and the arm. 
4. In a device of the class described, a trac- 
ing head, a turntable therefor, a pair of spaced 
traction rollers substantial.ly parallel to the axis 
of the turntable, a swivel ring for the turntable, 
an arm substantilly at right angles to the axis 
of the turntable, a swivel connection betveen the 
ring and the arm, a base, and a slide bracket 
universally connected with the base and receiving 
the arm. 
5. In a device of the class described, a trac- 
ing head, a turntable therefor, a pair of spaced 
traction rollers substantially parallel to and at 
each side of the axis of the turntable, a swivel ring 
for the turntable, an arm substantially at right 
angles to the axis of the turntable, a swivel con- 
nection between the ring and the arm, and means 
to latch the ring in a selected position. 
6. In a device of the class described, a trac- 
ing head, and a pair of spaced substantially 
parallel traction rollers for the head, both of said 
rollers, having substantially continuous and 
broken oppositely inclined ribs on their traction 
surfaces, the traction surfaces of said rollers 
being substantially parallel to each other and 
to the surface engaged by them, and means for 
driving the rollers in opposite directions. 
7. In a device of the class described, a trac- 
ing head, a turntable therefor, means for pro- 
pelling the tracing head including a motor on 
the turntable driving through differential gear- 
ing a pair of traction rollers astrlde the axis of 
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the turntable and substantially parallel thereto, 
and a supporting follet for the head between said 
traction rollers with its lower periphery above the 
bottom of the traction rollers. 
5 8. In a device of the class described, a trac- 
ing head, a turntable thereïor, means for pro- 
pelling the tracing head including a motor on 
the turntable driving through differential gear- 
ing a pair of traction rollers astride the axis 
10 of the turntable and substantially parallel there- 
to, a supporting roller for the head between said 
traction rollers with ifs lower periphery above the 
bottom of the traction rollers, and anti-friction 
bearings between the head and the periphery of 
15 said supporting roller. 
9. In a device of the class described, a base, 
a templet connected with the base and having a 
guiding rail thereon, a slide bracket mounted on 
the base for limited universal movement, a guid- 
20 ing arm sliding in the bracket, a turntable con- 
nected with one end portion of arm, a trac- 
ing head mounting the turntable, and a pair of 
traction rollers for the head cooperating with the 
guiding rail on the templet. 
25 10. In a device of the class described, a port- 
able base, an arm mounted on the base fo slide 
and to rotate through 360 degrees with respect 
to the base, a carriage including an annular 
bearing swiveled to one end of the arm, a turn- 
30 table supported by said bearing to rotate through 
360 degrees therein, a tool mounted on the turn- 
table and movable therevith, a wheel supporting 
the carriage on the axis of the turntable, and a 
pair of driven traction rollers, one at each side 
35 of said wheel and said axis and parallel fo said 
axis. 
11. In a device of the class described, a port- 
able base, an arm mounted on the base for 
limited movement crosswise to and for rotation 
4O about the axis of the base, a carriage inctuding 
an annular bearing swiveled to the arm, a turn- 
table supported by said bearing fo rotate about 
an axis substantially parallel fo the rst men- 
tioned axis, a tool mounted on said turntable and 
45 extending through said bearing and movable 
with said carriage, and a pair of driven traction 
rollers to propel said carriage along a guiding 
track, one of said rollers being at each side of 
the axis of the turntable and both of said rollers 
5{} being parallel to said axis. 
12. A device as claimed in claire 11 in which 
the weight of the carriage is supported at the 
axis of the turntable by a single wheel mounted 
between the traction rollers, and in which the 
55 carriage is stabflized laterally by the arm and 
base. 
13. In a device of the class described, a trac- 
ing head, a turntable therefor, a gear casing 
mounted on the turntable, propelling means for 
{} the head including a pair of spaced traction 
rollers, and a supporting roller for the head be- 
tween said traction rolters with its lower periph- 
ery above the bottom of the traction rollers, 
substantially parallel shafts for the rollers haw 
5 ing their upper ends extending into the gear cas- 
ing, differential gearing mounted in the casing 
incluiing a ring gear having its axis parallel fo 
said shafts and spaced laterally from the line 
joining the axes of the traction rollers, said gear- 
70 ing also including differentially driven, coaxial, 
vertically spaced SlaUr gears, and- means for driv- 
ing said shafts from said spur gears including 
sp.ur pinions on said upper ends of the shafts 
and an idle lntePosed between one o said spur 
75. gears and the pin2oned shaft, which if drives. 
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14. In a device of the class described, a trac- 
ing head adapted fo ride upon and be guided by 
a templet rail, a pair of differentially and op- 
positely driven, spaced traction rollers for grip- 
ping opposite sides of the rail fo drive the head 
along the rail, a supporting wheel between the 
rollers adapted fo ride upon the top. of the rail 
and support the weight of the head, and sub- 
stantially continuous ribs on the traction sur- 
face of ai least one of the rollers, said ribs being 
inclined in a direction fo exert a downward pres- 
sure on the supporting wheel. 
15. In a device of the class described, a base, 
an arm mounted on the base for longitudinal 
movement relative thereto and pivoted for ro- 
tation through ai least 360 ° about said base, a 
carriage mounted ai one end of the arm with 
ifs weight carried on a single wheel and stabilized 
laterally by said arm and base, said carriage com- 
prising a relatively large annular bearing, a turn- 
table rotatably mounted in the bearing for ro- 
tation through 360 °, a tool extending through the 
bearing and carried by the turntable, and a 
power-driven traction device for moving the 
carriage about the base on said wheel. 
16. In a device of the class described, a base, 
an arm mounted on the base for longitudinal 
movement relative thereto, a carriage mounted 
ai one end of the arm with ifs weight carried on 
a single wheel, said carriage comprising a rela- 
tively large annular bearing, a turntable rotatably 
mounted in the bearing for rotation through 360% 
a too] extending through the bearing and car- 
ried by the turntable, a power-driven traction 
device for moving the carriage about the base on 
said wheel, and micrometer means for adjusting 
the position of the tool relative fo the axis of the 
turntable. 
17. In a device of the class described, a tracing 
head, means for driving the head including a 
pair of spaced, substantially parallel differentially 
driven shafts having a pair of traction rollers 
fixed fo the ends thereof, and resilient means for 
adjusting the alignment of one of the shafts with 
respect fo the other, and hence the distance be- 
tween the traction rollers. 
18. In a device of the class described, a portable 
base, an arm mounted on the base fo slide and 
to rotate through 360 ° with respect to the base, 
a carriage including a turntable swiveled fo the 
arm to rotate through 360% a tool mounted on 
the turntable and movable therewith, a wheel 
supporting the carriage on the axis of the turn- 
table, and a swivel connection between the car- 
riage and the arm whereby the carriage may be 
rotated about the longitudinal axis of the arm. 
19.  device of the character described for 
processing a workpiece having a relatively plane 
face, a tool for performing said processing oper- 
ation, a turntable positioned parallel fo said face 
and having means fo support and carry said tool 
thereon whereby said tool will respond to ail 
movements of said turntable, means afiïxed to 
said turntable to support and move said turn- 
table relative to said workpiece, a bearing por- 
tion in which said turntable is journaled, an arm 
attached to said bearing portion, a base, and an 
arm-bearing means attached to said base to sup- 
port the arm and to permit longitudinal more- 
ment of the arm with respect to said base about 
an axis substantially normal to said face and 
being Iknitedly rotatable with respect fo said base 
about an axis substantially parallel fo said plane 
face. 
20. A device of the character described for 
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processin a workpiece having a relatively plane 
face, a too] for performing said processing oper- 
ation, a turntable positioned parallel fo said face 
and having means fo support and carry said tool 
5 thereon whereby said tool will respond to all 
movements of said turntable, means aiîïxed to 
said turntable fo support and more said turn- 
table relative fo said workpiece, a beáring por- 
tion in which said turntable is journaled and 
10 through which said tool extends, an arm attached 
to said bearing portion, a base, an arm-bearing 
means attached to said base to support the anu 
and to permit longitudinal movement of the arm 
with respect to said base about an axis substan- 
15 tially normal to said face and being limitedly 
rotatable with respect to said base about an axis 
substantially para]lel to said plane face, and 
means to urge said turntable in a direction toward 
said face. 
20 21. In a shape-cutting machine, the combina- 
tion of a self-propelled carriage adapted to fol- 
low a templet track and having a tracing head 
provided with power-driven, horizontally spaced, 
traction means including oppositely driven trac- 
25 tion rollers engaging opposite sides of said track, 
tool means mounted on the carriage for more- 
ment therewith with its work-processing end po- 
sitioned substantially in the vertical plane 
through the axes of the traction rollers, a rela- 
30 tively limited load-carrying surface on the head 
upon which the weight of the carriage is ai least 
partially carried and being inadequate in area 
fo give the carriage vertical stabflity, at least a 
portion of said load-carrying surface lying in said 
vertical plane, an annular vertical bearing in 
which the carriage is journaled and through 
which the tool means passes so constructed and 
arranged that the carriage with ifs tool means 
may freely rotate within the bearing through an 
40 .angle of ai least 360 degrees, and lateral stabiliz- 
ng means for maintaining the carriage in up- 
right position, said stabilizing means including a 
base and an arm secured fo said bearing and 
movable about the axis of the base. 
22. In a shape-cutting machine, the combi- 
45 nation of a self-propelled carriage adapted to fol- 
low a templet track having a tracing head pro- 
vided with power-driven, horizontally spaced, 
traction means including oppositely driven trac- 
tion rollers engaging opposite sides of said track, 
50 a tool mounted on the carriage for movement 
therewith with its work-processing end positioned 
substantially in the vertical plane through the 
axes of the traction rollers, a relatively limited 
load-carrying surface on the head upon which 
55 the weight of the carriage is af least partially 
carried and being inadequate in area to give the 
carriage vertical stability, af least a portion of 
said load-carrying surface lying in said vertical 
plane, a vertical bearing in which the carriage is 
6o journaled so constructed and arranged that the 
carriage with its tool may freely rotate within 
the bearing through an angle of at least 360 de- 
grees, said bearing having its axis substantially 
midway between the axes of the traction rollers, 
c5 and lateral stabilizing means for maintaining the 
carriage in upright position, said stabilizing 
means including a base and an arm secured to 
said bearing and movable about the vertical axis 
of the base, said base having a horizontal pivot 
70 about which said arm may move. 
23. In a device of the class described, a base, 
an arm mounted on the base for movement about 
the vertical axis of the base, an armular bearing 
carried at one end of the arm, a turntable sup- 
75 ported by the bearing and freely rotatable 
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though 360 degrees within the bearing, means 
including oppositely-driven, horizontally spaced, 
traction rollers on the turntable adapted to 
gage opposite sids of a templet track to guide 
the movement of the turntable about the base 
and within the bearing, and tool means carried 
by the turntable and extending through the 
nular bearing. 
24. A dvice as claimed in claire 23 in which 
the arm is mounted on the base for sliding more- 10 
ment with respect to the base. 
25. A device as claimed in claire 23 in which 
the arm is mounted on the base for sliding moie- 
ment with respect to the base and which is pro- 
vided with means to limit the saine sliding more- 15 
ment of sali arm. 
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